SUMMARY Eighteen children aged 6 to 11 years old who fulfilled criteria for the diagnosis of neonatal meconium aspiration syndrome were investigated to find out the prevalence of previous and current respiratory symptoms, and abnormal pulmonary function tests, chest radiographs, and ventilation scans. Eleven of the 18 had no respiratory symptoms and eight of these had normal pulmonary function on testing. Two had mild limitation of expiratory airflow that did not respond to treatment with bronchodilators, and one had exercise induced bronchospasm that responded to treatment with bronchodilators. Seven of the 18 had recurrent cough and wheezing compatible with a diagnosis of asthma, and five of these had appreciable exercise induced bronchospasm that responded to treatment with bronchodilators. None of the children with symptoms had a personal or family history of atopy or had had acute bronchiolitis. All chest radiographs were normal.
We found a much higher prevalence of asthmatic symptoms and abnormal bronchial reactivity among survivors of neonatal meconium aspiration syndrome than in the general childhood population. Aspiration of meconium may have long term consequences for the developing respiratory tract and is associated with abnormal respiratory function in later childhood.
Neonatal meconium aspiration results in respiratory distress of variable severity that is characterised by obstruction of airways, trapping of gas, inequality of ventilation and perfusion and a tendency to persistent fetal circulation. About 10% of babies are born through amniotic liquor stained with meconium, and of these 20% develop clinical illness.' Mortality is high, but among survivors the signs of respiratory distress seem to resolve completely. There has, however, been no study of the respiratory status of these children in later life. This is relevant because it is known that there are many respiratory illnesses in early life, both non-infectious and infectious, which appear to resolve but which are associated with impaired respiratory function in later years.2 There is also speculation that various insults to the developing respiratory tract in childhood may be determinants of chronic adult respiratory disease.3
The aim of this study was to investigate respira- Radiographs and 81m krypton ventilation scans were reported independently by a radiologist not taking part in the study.
Results
During the six year period 72 neonates were diagnosed in their medical records as having 'meconium aspiration syndrome'. Only 34 of these, however, fulfilled the strict criteria outlined for this study.
Six of the 34 died; all had received mechanical ventilation and they all died from birth asphyxia or severe meconium aspiration, or both. Of the remaining 28 children, 10 families had moved from the address given at the time of the child's birth, but four of these were traced and completed the questionnaire by post or telephone. Thus 18 children attended for testing of pulmonary function. Neonatal details of those children who did not attend for pulmonary function testing (n=10) did not differ significantly from those of the ones who were tested (n= 18). The table summarises the neonatal details of the 18 children studied. Two babies had received full mechanical ventilation and four others had developed pneumomediastinum and pneumothrax.
At follow up the mean age was 7*8 years (range 5-7-11-2) and all except one was of normal height (mean height standard deviation score = -0*12, range +1-24 to -3.1).
RESPIRATORY SYMPTOMS
Eleven children were completely healthy without any current or previous respiratory symptoms. Seven children had recurrent coughs and wheezing associated with upper respiratory tract infections of all responded to treatment with bronchodilators. One child who was known to be asthmatic had low forced expiratory volume at one second, low flow at 50% of forced vital capacity, and low flow between 25 and 75% of vital capacity at rest. This patient and one other who responded to treatment with bronchodilators had abnormal ventilation scans that showed moderate generalised decreased air entry to the left lung. All the chest radiographs were normal.
ASYMPTOMATIC GROUP
Among the 11 asymptomatic children, eight had normal pulmonary function both at rest and after exercise. One child had significant exercise induced bronchospasm (20% fall), and responded to treatment with bronchodilators (16% rise). The remaining two children had low peak expiratory flow rate, low forced expiratory volume at one second, and low flow at 50% of vital capacity that did not vary with exercise or respond to inhaled bronchodilators. All chest radiographs and ventilation scans were normal in this group.
Ten of the 18 survivors (56%/) of meconium aspiration syndrome had normal pulmonary function tests. Six of the 18 (33%) had abnormal bronchial reactivity. The severity of the neonatal meconium aspiration syndrome did not seem to correlate with the presence of symptoms or abnormal pulmonary function. The two children who received mechanical ventilation for meconium aspiration syndrome were symptomatic, but neither had abnormalities of pulmonary function at rest or after exercise.
Discussion
We found a high prevalence of asthmatic symptoms (39%) and abnormal bronchial reactivity to exercise (33%) among survivors of neonatal meconium aspiration syndrome. This is much higher than the estimated prevalence of 10-12% in the general childhood population at this age.9 1( These children were not atopic or from atopic families, and with one exception (croup) had not suffered any other respiratory insult known to be associated with bronchial reactivity in later childhood. The failure to diagnose asthma among the symptomatic children in our study was comparable with that found in larger community studies.9 "' By our inclusion criteria for diagnosing meconium aspiration syndrome we probably excluded the milder forms of the disease, hence the findings of this study apply only to moderate and severe meconium aspiration syndrome. We were only able to test fully 18 of the 28 surviving children initially identified as having serious neonatal meconium aspiration syndrome. The effect of selection bias on our findings must therefore be considered. Six families could not be traced because they had moved from our region and can therefore legitimately be excluded from analysis. Four children declined to attend for pulmonary function testing but answered the respiratory symptom questionnaire; three were asymptomatic but one had 'recurrent bronchitis' with symptoms of recurrent cough, wheezing and breathlessness, and used bronchodilators occasionally. Thus it would not seem that there was selection bias. Furthermore, even if all children had been fully evaluated the group would still contain larger numbers of children with asthmatic symptoms and bronchial reactivity than the general population; hence the main conclusion of the study would be unchanged.
Among the 11 asymptomatic children there were two who had evidence of mild fixed obstructive airways disease on pulmonary function testing, with limitation of expiratory airflow at various lung volumes. All the other children had test values within normal limits, but tended towards the lower limit of normal (fig 2) . 
